A transcriptional fusion of genes encoding glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and enolase in dinoflagellates.
Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and enolase are enzymes essential for glycolysis and gluconeogenesis. Dinoflagellates possess several types of both GAPDH and enolase genes. Here, we identify a novel cytosolic GAPDH-enolase fusion protein in several dinoflagellate species. Phylogenetic analyses revealed that the GAPDH moiety of this fusion is weakly related to a cytosolic GAPDH previously reported in dinoflagellates, ciliates, and an apicomplexan. The enolase moiety has phylogenetic affinity with sequences from ciliates and apicomplexans, as expected for dinoflagellate genes. Furthermore, the enolase moiety has two insertions in a highly conserved region of the gene that are shared with ciliate and apicomplexan homologues, as well as with land plants, stramenopiles, haptophytes, and a chlorarachniophyte. Another glycolytic gene fusion in eukaryotes is the mitochondrion-targeted triose-phosphate isomerase (TPI) and GAPDH fusion in stramenopiles (i.e. diatoms and oomycetes). However, unlike the mitochondrial TPI-GAPDH fusion, the GAPDH-enolase fusion protein appears to exist in the same compartment as stand-alone homologues of each protein, and the metabolic reactions they catalyze in glycolysis and gluconeogenesis are not directly sequential. It is possible that the fusion is post-translationally processed to give separate GAPDH and enolase products, or that the fusion protein may function as a single bifunctional polypeptide in glycolysis, gluconeogenesis, or perhaps more likely in some previously unrecognized metabolic capacity.